case presentation
A 56-year-old Hispanic male presents to the urology clinic upon referral from his family physician. Routine prostate screening and repeat prostate specific antigen (PSA) levels are positive for elevated PSA (8.4 ng/mL). Two years prior, the patient's PSA levels were 1.2 ng/mL. On digital rectal exam (DRE), the prostate is noted as hard, with a palpable nodule. There is no detectable extracapsular extension or seminal vesicle involvement on examination. He is otherwise healthy. The patient's uncle was diagnosed with metastatic prostate cancer in his 60s. After consultation with his family doctor, the patient comes to the urology clinic to discuss surgical management options.
recommendations for prostate cancer screening
PSA is a glycoprotein produced by prostate epithelial cells. 1 PSA levels are elevated when its production is increased and the tissue between the prostate and the capillary is disrupted, as occurs in prostate cancer.
1 The Canadian Urological Association (CUA) 2017 guidelines recommend routine PSA screening for men beginning at the age of 45 years with a family history of prostate cancer in a first-or second-degree relative, and beginning at 50 years for all other men.
2 Men with PSA > 3 ng/mL should undertake more frequent testing, and be considered for adjunctive testing such as PSA kinetics, PSA density, percent free PSA, and biomarker panels to better assess the risk of developing prostate cancer.
2
Positive PSA test results should be repeated, as a Canadian study has demonstrated that approximately 25% of cases resolve to low levels after repeat testing. 3 Prostate cancer risk can be calculated using online tools, including the Prostate Cancer Prevention Trial Risk Calculator (PCPT-RC) and the European Randomized Study of Screening for Prostate Cancer Risk Calculator (ERSPC-RC). 4, 5 PCPT-RC utilizes age, PSA level, ethnicity, family history, DRE results, and prior biopsy results. ERSPC-RC uses prostate volume and transrectal ultrasound findings in addition to variables used by PCPT-RC. 4, 5 PCPT-RC estimates the likelihood of low risk and high risk prostate cancerdefined as a biopsy with a Gleason score of <7 or ≥7 respectivelywhile ERSPC-RC estimates the risk of any clinically significant risk prostate cancers. 4, 5 These calculators are easily accessible tools which estimate the risk of clinically significant prostate cancer, but they are only moderately accurate. 2 The complete CUA guidelines are summarized in Figure 1 .
initial patient assessment & biopsy
Given the clinical information available in the case presentation above, PCPT-RC is used to estimate the patient's prostate cancer risk. The patient has a 67% chance of a negative biopsy, a 24% chance of low-grade cancer, and a 9% chance of high-grade cancer.
The risks of a biopsy are discussed. The most common complication is infection. Studies have reported hospitalization rates due to infection ranging from 1 to 3%. 6 Other complications include hemorrhage, urinary obstruction, and rarely tumour seeding. [7] [8] [9] The patient elects to proceed with the biopsy using transrectal ultrasound-guided biopsy with prophylactic antibiotics.
The biopsy is positive for localized prostatic adenocarcinoma, with a Gleason score of 3 + 4 = 7. Treatment varies depending on the risk of metastasis, as defined by the Gleason score. A Gleason score is reported in order of the most commonly found grades of the tumour found in the biopsy, with the total score stratifying the risk of a patient with clinically localized prostate cancer and PSA <10 for metastatic cancer as either: low-(≤6), intermediate- (7), or high-risk (≥8). 10 Radiotherapy or surgery are the standard treatments for intermediate-risk patients with a greater than 10-year life expectancy. 11 Radiotherapy is given by either external beam alone or in combination with brachytherapy. Surgical options include radical prostatectomy (RP), which involves complete removal of the prostate gland. Concurrent pelvic lymph node dissection is also recommended. [11] [12] [13] There are several advantages of surgery in this patient whose life expectancy likely exceeds an additional 20 years, including better pathological staging, lymph node assessment, and the option of salvage radiotherapy if the cancer recurs.
robot-assisted laparoscopic prostatectomy
Currently, all robotic surgical procedures involve the da Vinci Surgical System, pictured in Figure 2. 14 This system of 4 multi-joint arms (1 controlling an endoscope, 1 for retraction, and 2 controlling Robotic-assisted laparoscopic prostatectomy for a patient with clinically localized prostate cancer Dominic Wang, Jamie Riggs thinking on your feet other conventional laparoscopic instruments) is operated with a remote-operated console.
14 New features continue to be released, with the latest model adding dual console capability to enable collaborative procedures.
14 The console provides several advantages over traditional surgery, including enhanced manipulative dexterity of the surgical instruments, as well as the ability to filter hand tremors.
14 Given its relatively recent release (the first model was introduced in 1999), there are many limitations for use of the da Vinci system in clinical practice. These include its limited compatibility with surgical instruments, as well as the cost and size of the machine. 14, 15 In Canada, the price of a machine is $2.8 million, with annual maintenance costs of $180 000 and an additional $3500 for each operation. 16 Robotic-assisted surgeries have been gaining in popularity, particularly among patients, with 85 000 roboticassisted procedures performed in 2007 and 205 000 in 2009. 14, 15 Outcomes for robotic-assisted laparoscopic prostatectomy (RALP) do not differ significantly from non-robotically assisted prostatectomy. A meta-analysis comparing RALP with open retropubic RP (ORP) and laparoscopic RP (LRP) demonstrated similar hospital length of stay, blood loss and transfusion rates between RALP and LRP. 17 However, there is a trend toward consistently better outcomes with RALP, varying based on the surgeon's experience. 18 Additionally, perioperative and intraoperative complication rates were generally lower with RALP. 17 Other meta-analyses have also demonstrated a lower prevalence of 12-month urinary incontinence and impotence after RALP compared to ORP and LRP. 19, 20 Figure 2. Example of a da Vinci Surgical System.
additional considerations of robotic-assisted surgeries
Public perception of the addition of robots to surgical procedures is largely positive. Multiple news stories praise the perceived enhanced accuracy of robotic surgery and claim it would be a mistake for Canada to adopt these technologies at a slower rate. 21, 22 Of 4100 da Vinci systems installed worldwide, 2703 have been in the United States, and only 31 currently in Canada. 21 Though RALP and other robotic surgeries are promising additions to healthcare, cost-effectiveness analyses demonstrate large incremental costs compared to current standard therapy ($3860 per patient compared to open surgery, $4625 per patient compared to LRP). 23 It is likely that widespread integration of robotic-assisted surgeries will require additional modifications to current technologies to reduce cost and improve benefits and outcomes.
Recent work has raised concerns about the effect of roboticallyassisted procedures on surgical residents' operative training. As the surgeon is not present at the bedside, but instead sits at a console some distance away, learners have reduced opportunity to be directly involved in assisting or carrying out parts of the procedure. Instead, they spend more time observing, and are often ill-prepared to carry out the procedure when given the chance. 24 A survey of surgical residents suggests that while a majority are training at institutions with access to robotic surgery and have themselves participated in robotic cases, only 18% reported experience with operating at the console. 25 However, some learners may be given the chance to operate using a second console, which allows for close supervision and intraoperative guidance from more experienced surgeons, and may represent a highly effective teaching environment. Given that the prevalence of robot-assisted surgery is likely to increase in the future, residency programs will need to adapt to ensure that trainees remain adequately trained in both robotic and traditional procedures.
case conclusion
The patient elects for RALP. The procedure is performed by the urologist without complications and final pathological assessment reveals a well-differentiated, low-grade adenocarcinoma. Followup is arranged with his family physician 6 weeks post-surgery, using PSA levels to monitor for disease recurrence and metastases. PSA ≥0.2 ng/mL with a second confirmatory level is considered positive. Although PSA levels are negligible, the patient reports symptoms of stress incontinence. Kegel exercises and behavioral modifications (eg limiting the intake of fluids such as alcohol and caffeine) are prescribed. Further follow-up visits are arranged every 6 months to continue to monitor PSA levels and assess possible surgical replacement of a sphincter.
Although the surgery was overall successful, there are no substantial benefits of RALP compared to traditional surgery. Moreover, presently, RALP costs more and potentially deprives a resident of a training opportunity. Along with technological advances come challenges that must be addressed, lest these advances prove more detrimental than beneficial. However, advances in surgical technology have been and will continue to be instrumental to improving the quality of patient care. thinking on your feet
